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little more than the old method by combat, with the judge or jury as 
umpire ; and that the present criminal law takes no account of scientific 
data. The chapter on evidence is especially suggestive and reviews at 
length the recent work of Munsterberg on the psychological problems 
involved in securing testimony. Throughout the entire work the author 
is ever conscious of the great complexity of causes and conditions involved 
in criminal phenomena, and has, on the whole, made what appears to be 
a clear, concise exposition of the present status of criminology. 

Clark Wissler. 

The Hearing of Primitive Peoples : An Experimental Study of the Auditory 
Acuity and the Upper Limit of Hearing of Whites, Indians, Filipinos, 
Ainu and African Pigmies. By Frank G. Bruner, Ph. D. , Assistant 
Director, Department of Child Study and Pedagogic Investigation, Public 
Schools, Chicago. (Columbia Contributions to Philosophy and Psy- 
chology, Vol. XVII, No. 3.) New York : The Science Press, 1908. 8°, 
113 PP- 

Until the appearance of this monograph, the only systematic study 
of the psychology of the lower civilized peoples was that of the Cambridge 
Anthropological Expedition to Torres Straits. Loose and various opinions 
have been expressed by persons in contact with such peoples, and numer- 
ous anecdotes collected in which differences in sensory discrimination and 
other activities are affirmed or denied, as the case might be ; but, with 
the exceptions just noted, no data of real positive value have been pub- 
lished. Dr Bruner confined his investigations to the determination of 
the auditory acuity and the upper limit of hearing among Indians, Fil- 
ipinos, Ainu and African Pigmies, as represented at the Louisiana Purchase 
Exposition in 1904. To these results were added those of white people 
taken under the same conditions. The Indians tested were 10 Cocopas, 
7 Kwakiutls, 4 Tehuelches, and 63 members of the Model Indian school 
(largely of mixed blood). The Filipinos comprised 107 members of the 
constabulary, chiefly from the Christianized tribes, together with 13 Fil- 
ipino college students. The 6 so-called Pigmies were Batwas, Batsubas, 
and a Cheri Cheri. 

The first chapter of the monograph is given to a statement of the 
racial and tribal relations among the individuals tested, with occasional 
comment on their relative intelligence as inferred from their cultures. 
The remainder of the work is divided into two parts : the first treating of 
the upper limit of audibility ; the second, auditory acuity. Under the 
former head we have an historical review of the special investigation of 
the upper threshold of hearing, beginning with the observations of Helm- 
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holtz on the inability of some persons to hear the chirp of a cricket, and 
ending with the more recent extended summaries of Zwaardemaker. 

The problems involved were almost as much a part of physics as of 
psychology, since the success of the investigation depended primarily on 
the designing and perfecting of an instrument adapted to tests and, at the 
same time, reliable in operation. The most successful instrument, so 
far, is the Galton whistle, which has been greatly improved by Edelmann. 
With this instrument, tones can be produced at will for any value up to 
110,000 D. V. per second. While for various reasons, chiefly mechan- 
ical, the absolute determination of the highest number of audible vibra- 
tions per second has not been satisfactorily determined for the white 
race, the results so far available prove absolutely that there is a gradual 
decline, with age, in the ability to hear high-pitched sounds. The 
mechanical difficulty aforementioned arises from failure correctly to grad- 
uate the instrument. Dr Bruner discusses at length the methods by which 
he empirically graduated his instrument, so that approximate differences 
of 1000 D. V. per second could be read. 

With this perfected instrument the tests were made in a laboratory at 
the Exposition with all the care and precision possible. The results for 
the right ear were as follows : 





Number 


Average 


9 


Pigmies 


6 


33,223 D. 


V. 2468 


Whites 


156 


32,285 


2344 


Cocopa 


10 


3 2 .123 


977 


School Indians 


63 


3L975 


' 2663 


Tehuelches 


3 


30,240 


3551 


Filipinos 


97 


29,916 


' 2180 


Ainu 


7 


28,864 


1872 


Kwakiutl 


7 


28,296 


Hi3 



The results for the left ear vary slightly from those of the right, but 
not sufficiently to make any material changes in the order as given above. 
As the writer implies in the discussion of these values, anyone familiar 
with statistical methods will recognize the practical certainty of some of 
these differences. Thus while the number of Pigmies tested is too small 
to be given much weight, the fair number in many other groups, together 
with the fact that all Indians as well as Filipinos fall below Whites, ren- 
ders the result reasonably certain. On the other hand, the fact that Pig- 
mies excel Whites meets in a way the naive objection that the latter excel 
because of greater familiarity with the general conditions of the test. 
The author's detailed analysis of the records for each group leaves little 
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to be desired, a* d greatly increases the force of his claims for real 
differences. 

In an additional chapter are presented supplementary data on the dif- 
ferences due to age as observed by him among white subjects, and in turn 
showing that, even after making due allowance for this disturbing factor, 
it is practically certain that racial differences exist. 

The second part of this monograph is given to the discussion of audi- 
tory acuity, the general method of treatment being similar to that in the 
first part. From the historical section it appears that tests for acuity 
have been arbitrary, because of the peculiar relations between distance 
and intensity. For example, the rough practical method of testing by the 
ticking of a watch has obvious disadvantages when the results secured from 
the use of different watches are to be compared. Because of the apparent 
simplicity of acuity tests, or other reasons, a vast amount of literature con- 
cerning the best methods and their results has been accumulated ; but 
unfortunately, as the author sees it, these results are useful only as an aid 
in devising a satisfactory method, since they cannot be satisfactorily com- 
pared, as in case of the threshold for pitch. So far, the most promising 
instruments have been the tuning fork and the telephone. These, how- 
ever, need complex appliances to meet the conditions of a test. The 
author selected the telephone and, by improving the apparatus used by 
former investigators, produced what seems to be a fairly satisfactory appa- 
ratus. As in the previous case, this apparatus was tried out empirically 
and the instrument graduated by difficult but well-known physical meth- 
ods, the details of which are given in the paper ; so that the results might 
be expressed in units of sound intensity. This overcomes the difficulty in 
previous tests, in so far that the results of other investigators using other 
types of apparatus may be rendered comparable on the basis of a common 
objective unit. 

In making the tests, all the usual laboratory precautions seem to have 
been taken. The subjects were required to say whether the clicks pro- 
duced came in ones, twos, or threes, the correctness of the answers being 
taken as the criterion of auditory acuity. The results of this test gave 
the relative rank for the right ear as, Whites, Cocopas, School Indians, 
Pigmies, Tehuelches, Kwakiutl, Ainu, Filipinos ; for the left ear, 
Whites, Pigmies, School Indians, Cocopas, Kwakiutl, Ainu, Tehuelches, 
Filipinos. While there was some shifting of positions for the left ear, the 
relative positions of Whites, School Indians, and Filipinos remained the 
same throughout. Also by the principles of statistical methods, it is 
shown that the differences between these three groups are practically 
certain. 
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The final results of this research are in general agreement with the 
less systematic and controlled tests of Myers, a member of the Cambridge 
Expedition to Torres Straits, and may be summarized in our author' s own 
words : 

' ' The one fact standing out most prominently as a result of these 
measurements is the clearly evident superiority of Whites over all other 
races, both in the keenness and in the range of the hearing sense. The 
evidence is so clear and striking as to silence effectually the contention 
that the hearing function, inasmuch as it is of relatively less utility in the 
pursuits attending modern social conditions than those surrounding the 
life of the savage, has deteriorated and is degenerating. On the contrary 
they are more nearly in keeping with the advanced positions taken by 
modern dynamic psychology, to the effect that not only the intellectual 
but sensory possibilities are to be stated in terms of the variety of motor 
response of which the individual is capable. Other things being equal, 
those individuals or races possessing the greatest complexity and variety 
of reactions to elements in their respective environments likewise will be 
gifted with keener and more acute sensory mechanisms. ' ' 

It should be noted that the author's chief interest in the subject is 
that of a psychologist ; hence, as may be expected, he touches lightly on 
those aspects of the problem that appeal especially to anthropologists. 
In deference to the latter, we may pass over the many suggestions offered 
to psychological theory such as the possible relations between degrees of 
sensory discrimination and movement, perception of pitch as related to 
the intensity of sound, etc. , and mention those of special anthropological 
interest. Not being an anthropologist, the author falls into the popular 
way of considering the traditional cultural ranks of peoples as identical 
with corresponding differences in intelligence, and argues thence to a 
functional relation between sensory discrimination and general intelli- 
gence. For example, he is puzzled by the current account of some crude 
and revolting customs among the Tehuelches, when considered in connec- 
tion with their fair rank in his tests ; again, he finds a correlation between 
the high rank of the Congo natives and what he considers their great 
activity when at home. This argument alone will not appeal strongly to 
anthropologists, for reasons that need not be stated. There is, however, 
another point of interest : the Indians of the school and Filipino students 
rank higher than their unschooled tribesmen. (It seems rather startling 
that mere school work should greatly raise the threshold for pitch ; so 
that a whole series of tones, inaudible to others of their kind, should be 
heard.) This appears to minimize the more fundamental racial differ- 
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ences, and to favor the theory that all such differences may be explained 
as due to convention and education. It must be said, however, that the 
Filipino students are an exceptional class and that the Indian students 
were more than half of mixed-blood. While the author took the former 
under consideration, he seems to have ignored the latter. Of course, we 
cannot say that because Whites stand high in the tests and Indians low, 
their mixed offspring will occupy an intermediate place ; but this fact of 
mixture must be considered as a probable factor. Yet, notwithstanding 
all this, the fact remains that even the Indians of the school were found 
to be of lower rank than the Whites ; while, as the author truthfully 
states, they showed no definite cultural differences from them. Again, we 
have some interesting incidental observations as to the deportment of the 
different peoples while making the test : the author finds the Congo natives 
alert and active ; the Ainu, excessively stupid and unresponsive ; etc. , 
observations of as great positive value as those of a similar nature often 
recorded by anthropologists. 

It goes without saying that the results of Dr Bruner's research will be 
received among American anthropologists with a great deal of interest. 
There is current among them a theory that all psychological differences 
are more apparent than real, and that practically all the arguments so far 
advanced in support of existent differences can be met by the claim that 
conventionality and education are sufficient to account for the same. It 
is evident, however, that this is a theory of interpretation rather than a 
denial of the facts ; and that it finds its support in drawing distinctions 
between acquired habits on the one hand, and inherent habits on the 
other, and fixing attention on the latter ; whereas the question at issue is 
the relative degree of perfection possible in such acquisition. So far dis- 
cussion of the problem has been chiefly by the methods of logic ; but 
now, in the work of Bruner and the earlier work of Myers, we have at 
last some empirical data for one important group of psychological activi- 
ties, from representatives of what are regarded as four of the main divi- 
sions of mankind ; and immediately we find evidence of differences. 

Clark Wissler. 
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Ambrosetti, Juan B. Exploraciones arqueologicas en la ciudad pre- 
historica de "La Paya ' ' (Valle Calchaqui — Provincia de Salta). Campanas 
de 1906 y 1907. Segunda parte (Description del material arqueologico). 
Publicaciones de la Section Antropologica, Facultad de Filosofia y Letras, No. 
3 (2* parte). Buenos Aires : 1908. 8°, pp. 279-533, fig. 122-288. 

For a review of the first part of this valuable memoir, see page 441. 



